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1 Lean ocBOeHUS TUCHUILINHBI

Leab ocBOeHHS THCHUTIMHBI 3aKTIOYACTCS B CO3JIaHUM 0a3bl MPOGECCHOHATBFHON TO/I-
TOTOBKH OOYYArOIIMXCS IS MPOU3BOJICTBEHHON M HAYYHOH ACSITENHLHOCTU IO IKCIUTyaTallud U
MOBBIIIEHUIO A()()EKTUBHOCTH CYNIECTBYIOIINX, a TAKXKE pa3pabOTKe HOBBIX TEXHOJIOTHYCCKHX
MPOIIECCOB 711 (POPMUPOBAHUS MPOPECCHOHATBHBIX KOMIIETEHIIUN B COOTBETCTBUU C TpeOoBa-
HusMu OI'OC BO no Hanpasnenuto 22.03.02 «Metamnyprusy». YTIyOuTh 3HAaHUS CTYJECHTOB I10
TEOPETUYECKIM OCHOBaM TIPOU3BOCTBA YEPHBIX METALUIOB U HAYYUTh HCIIOIH30BATh UX B MPO-
(eccnoHaTbHOMN IeSATEIIEHOCTH.

2 MecTo IMCHHUIIINHBI oOpa3oBaTeJIbHOM

NMO/AAITOTOBKH (akajiaBpa

B NMPOrpaMmbl

CTPYKTYype

JucuuiuinHa «QJIeKTPOMETAJULYprHsl CTalld U CILJIaBOB» BXOJUT B BapUaTHBHYIO 4acTb
00pa30BaTeNbHOMN IPOrpaMMBl.
JUis n3ydeHus: AMCUUIUIMHBI HeOOXOAMMBI 3HAaHUS U YMEHMs, C(POPMUPOBaHHBIE B PE3YJIb-
TaTe W3YYEHUS TUCIMIUIMH TaKuX, Kak «OCHOBBI METAJUTYyprHUECKOTO MPOU3BOACTBaY, «BBene-
HHE B HanpasiieHue» / «BBeJeHUE B CICLUATIBHOCTDY.
3HaHUS U YMEHHs CTYACHTOB, MOJYYCHHBIC NPU M3YYCHUU IUCIHILIMHBI «DJIEKTPOMETAI-
JYprusi CTaId M CIUIABOBY» OyAyT HEoOXOAMMBI MpU M3ydeHuu aucuuiuivH: «IIpomsBoactBo
deppocmiaBoBy, «OCHOBBI TPOKATHOT'O TPOU3BOJACTBAY, «Pa3nuBKa W KpUCTAILIH3AMS CTATTN/
«CoBpeMeHHbIE TUTEHHO-ITPOKATHbIE KOMIUIEKCHD» U MPH BBIMOJIHEHUH BBIITYCKHON KBalU(HKa-
LIMOHHOM padoTHI.

3 Komnerenuuu odyuarouierocsi, popmupyembie B pe3yjbTaTe 0CBOCHHUS

AUCHUTIIHHBI

B pe3ynbTare OCBOCHHS TUCHMIUIHHBI «OJEKTPOMETAILTYPTUsl CTalld M CILIaBOB» 00Y-
YaloLHiics JOKEH 00J1a1aTh CIEAYIOINMU KOMITETeHIIUAMU:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHN

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OIIK-2 roToBHOCTBI0 KPUTHYECKH OCMBICIUBATH HAKOIIJICHHBIH ONBIT, U3MEHSTH NPH He-

00X0OAUMOCTH II

opuJib cBoell NpogecCHOHAIBHOM AeITeJIbHOCTH

3HaTh

OCHOBHBIC ITOHATHUA, Knaccmbnxaumo H CIIOCOOBI SJICKTPOCTAJICIIIIABUIIBHOTO
IIPONU3BOJICTBA

YMeTh COBCPUICHCTBOBATH HABBLIKU, [ICPECHOCUTDL PE3YJIbTATHI B o0acThb MaTepHualib-
HO'HpaKTquCKOﬁ, TEXHUYECKOU AEATEIbHOCTH
Brnanets CIIOCOOHOCTBIO aGCTpaKTHO MBICJINTh, aHAJIM3UPOBATH, CHHTC3UPOBATH I1OJTY-

JaeMyr0 H(}OpMaInio

ITK-10 cioco0HOCTBIO OCYHIECTBJIATh 1 KOPPEKTHPOBATH TEXHOJIOTHYECKHE NMPOLECChl B

MeTAJLIyPruu ¥

MaTepuajiooopadorke

3HaTh

OCHOBBI U PA3JIMYHBIC MCTOABLI IMTPOU3BOJACTBA (i)eppocnnaBOB, a TakK>K€ TCXHMU-
YCCKUC U TCXHOJIOTMYCCKUC CPCACTBA pCaIn3alii MPpOUCCCOB

YmMmeTh BBISBJIATH (PU3MUECKYIO CYIIHOCTbH SIBJICHHM M MPOLIECCOB B arperarax pasind-
HBIX THIOB U BBINOJHATh NPUMEHUTEIBHO K HUM IIPOCTBIE TEXHUUYECKUE pac-
YeThbl

Bmanets MHCTpYMEHTapueM pelieHus pUu3ndeckux 3aiad B 00JacTH YepHOH MeTauryp-

Iy, MCTOAAaMH aHaJIn3a (I)I/I3I/I‘-ICCKI/IX SIBJICHHI B TEXHUYECKHUX YCTpOﬁCTBaX )51
CUCTEMAX.




4 CTpyKTypa U co/iepKaHHue QU CUUILIUHBI

OO01mmast TPyJ0eMKOCTh JUCIUTIIMHBI COCTABISET 4 3a4eTHRIX eqUHUIBI, 144 akaj. 4acoB, B TOM YHCIIE:

- KOHTaKTHas padbora — 9,9 akaj. 4acos:
- ayuTopHas — 6 akaj. Jac;
- BHeaynuTopHas — 3,9 akaj. yacoB

- caMocTosiTenbHas padorta — 125,4 akan. yacos

AynuropHas &
KOHTaKTHas ],
X
( paGora S Dopmbl mekyujezo Koo u cmpyx-
B aKan. Ja- = KOHMPOJIS ycnesae- mypHbiii 2/1e-
Pasoen R, cax) S Buz camocTosiTesnb- POy P
N S35 . Mocmu U nPpoMetcy- MeHm Komne-
OUCYUNTUHBL & S HOU pabOThI g
< S 3 g MOYHOU ammecmayuu meHyuu
3 S
S S 3
x 'R =
¥ | S8 3
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N3yuenne Teopernue-
1. Beenenue. TeopeTnueckre OCHOBBI
CKOT'0 JIEKIIMOHHOTO Ma- . OIIK-2, T1K-10-
CTaJIeTUIaBWIIBHBIX TIpoiieccoB. CylHOCTh, | 4 1 0,5 31,35 BxomHoit KOHTPOJIb
TepHaja i MHTEPHET UC- 3)6
L[EJTH U 33]]a4¥ TUIaBKH CTaJH.
TOYHUKOB
2. [lInakooOpa3oBaHme, CBOMCTBA IIIAKOB H N3ydenue TeopeTnye-
OCHOBBI IIIJTAKOBOTO PEXHMMA TIJIaBKU. CKOTO JIGKIIMOHHOTO Ma-
OO6pazoBaHue 1 3HaYCHHE [IUIAaKOB B 4 1 05 3135 |TePHaTa M MHTEPHET HC- Yerasrii onpoc (cobece- | OINK-2, TTK-10-
nporeccax miaBku cranu. O0miue ' ' TOYHUKOB JIOBaHUE) 3)8
MIPUHIIAITEI YCTAHOBIICHUS ONITUMATHLHOTO
IIJIAKOBOTO PEKMMA TIIIABKH.
3. 3HaYeHHE W TIOBEJICHUE BAKHEHIITHX N3ydenue Teopetnye-
MpUMecei MeTasia B CTaJeTIaBUIIbHBIX 4 1 05 3135 | CKOTO JIEKIHORHOTO Ma- Yerusiit onpoc (cobece- | OINK-2, TTK-10-
npoueccax. Yrepon. Kpemunii. Mapraner. ' ' Tepuaja U UHTEPHET Uc- JIOBaHUE) 3)8
Jlerupyromme 3J€MeHTEHI. TOYHUKOB
4. Packucienue-ernpoBanue u aerazanus | 4 1 0,5 31,35 Wzydenne Teopetnde- | YcrHbIi onpoc (codece- | OIMTK-2, ITK-10-




ctanu. Hemeramnndeckue BKIIOUECHUS B
cranu. Bogopon u a3ot crainu.

CKOTI'0 JICKOHMOHHOI'O Ma-
TCpHUaJla U UHTCPHET UC-
TOYHHKOB

JIOBaHUE)

3yB

HToro no kypcey

125,4

JK3aMeH/KypcoBast
pabora




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jlnst peanu3aniuyl MpeIyCMOTPEHHBIX BHJIOB yuyeOHOH paboThl B KauecTBe oOpas3oBa-
TENBHBIX TEXHOJOTUI B MPENOJaBaHUN ANUCIHUIUIMHBI « DIEKTPOMETAJUTYpPTUs CTaIH U CIUIa-
BOBY HCIIOJIB3YIOTCSI KaK TPAIUIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHH, TaK U
TEXHOJIOTHUS TPOOJIEMHOTO ¥ HHTEPAKTUBHOTO OOyUYCHHSI.

Jlekuuu mpoxonsaT Kak (hopMe MHOOPMAIMOHHBIX JEKIMNA, TaK U B (opMe JEeKIIHii-
KOHCYJIBTAIMH, TJIe TEOPETUYECKUI MaTepuall 3apaHee BBIIAETCS O0YYalOIMMMCS JUIsl CaMo-
CTOSITENIFHOTO M3Y4YEHHsI, JJIsl TIOATOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JIEKLIHUs Mpo-
XOJHUT TI0 TUITY BOIIPOCHI-OTBETHI-IUCKycCHs. MHOTa JeKunu npoxoasT B BUAE MPOOIEeMHON
JICKIMH C OCBEIIEHUEM Pa3IMYHBIX HAYYHBIX MOXO0/I0B K IIOCTABICHHON Mpodeme.

Ha 3anaTusax nenecooOpa3HO HMCIONIB30BaTh TEXHOJIOTHIO KOJUIEKTUBHOTO B3aMMOOOY-
YeHUs, COBMEIIAsA €€ C TEXHOJIOorue mpodaemMuoro o0yuenus. [Ipu 3ToMm HEOOX0IUMO TTOBBI-
IIaTh TO3HABATEJIFHYI0 AaKTUBHOCTH CTYACHTOB, OPTaHH3YS CaMOCTOSTENbHYIO paboTy Kak
HCCIIEIOBATEIBCKYIO TBOPUYECKYIO ICATEIbHOCTb.

Crnenyer MCHONB30BaTh KOMIUIEKC WHHOBAMOHHBIX METOMOB aKTHBHOTO OOYYeHWUs,
BKJIIOYAIOLIUIL B ce0s:

- CO3J]aHNe MPOOJIEMHBIX CHTYAllUi C IMOKa3aTeNbHBIM pelIeHneM MpoOieMbl Mperno/ia-
BaTelIeM U 0€e3 HEro;

- CaMOCTOSITENIFHYIO ITOMCKOBYIO JESTENbHOCTh B PEHICHHH TPOOJIEM, HAIPaBIIEMYIO
Iperno/iaBaTeseM;

- CaMOCTOATENIFHOE pelIeHre MpodaeM 00yJaromUMUCS MO KOHTPOJIEM ITperojaBare-
TS

Peanusannss MHHOBAIIMOHHBIX METO/OB OOY4YEHHS BO3MOXKHA C HCIIOJIb30BAHUEM Clle-
JYIOLINX PUEMOB:

- PacKpbITHE TperoaBaTeieM NPUYUH U XapakTepa HeyJad, BCTPEYaloUIUXCsl U pe-
HIEHUH MTPOOIIEM;

- IGMOHCTpAIXs Pa3HbIX OJXO0/I0B K PEIIEHUI0 KOHKPETHOM MPOo0IIeMbl;

- aHAJTM3 TIOJTYYECHHBIX Pe3yJIbTaTOB M OTHICKAHHME TPAHMI] UX IPUMEHHUMOCTH U JIp.

[Tpu mpoBeneHUM 3aKIIOYUTEIBHOTO KOHTPOJS HEOOXOJMMO BBIIBUTH CTENEHb IMpa-
BIWJIBHOCTH, 00BbEeMa, TITyOMHBI 3HAHWH, YMEHUH, HABBIKOB, IOJIYYEHHBIX NPH U3yYCHUU Kypca
Hapsy C BBIIBIEHUEM CTEIIEHH CaMOCTOSATEIbHOCTH B IPUMEHEHHUH MOTYyYeHHBIX 3HAaHUH.

6 YueOHO-MeTOAMYeCKOe 00ecTieYeHre CAMOCTOATeILHOIH padoThl 00y4Yarouxcs

Bonpoce! a1 caMonpoBepKu MpeACcTaBlIeHbl B BUJIE€ MPAKTUKO-OPUEHTUPOBAHHBIX 3a-
JAHUH 711 BBINOJIHEHHWE PAcUETOB 10 INPUMEHEHHUIO YUCIIEHHBIX METOJOB JJIS OLIEHKH HC-
MOJIb30BAHUS MPOU3BOACTBEHHBIX M TEXHOJOTMYECKUX JAHHBIX. Takyke BOMPOCHI JJIsi caMo-
IPOBEPKU TPEICTABIECHBl TEOPETUUECKUMH BOIIPOCAMHM, TPeOyIOIUue pa3BEPHYTOTO YCTHOTO
OTBETA, MO3BOJISIOLINE TPOBEPUTH YPOBEHb YCBOCHMS 3HAHUN M OCBOEHUS OOIIMX U mpodec-
CHOHAJIbHBIX KOMIIETEHLUI 110 JUCLMILIUHE.

[To quctumimHe «3IeKTPOMETAITYPIUsl CTAJIM U CIUIABOB» MPEAYCMOTpPEHA ayAUTOP-
Hasl 1 BHEAYAUTOPHAs CaMOCTOSITeIbHAs paboTa 00yJaromuxcs.

AynuTopHasi caMOCTOATeIbHas paboTa CTyJEHTOB MpeIoiaraeT peueHne KOHTPOIb-
HBIX 33/1a4 HA IPAKTUYECKUX 3AHITHUSIX.

Ilepeuens KOHmMPOILHBIX 60NPOCOE K YCHHOMY ORPOCY U IKIAMEHY:

Koraa v keM OBIJIO OTKPBITO SBJICHHE dJIEKTPUUECKON TyTH?

Kakyro Bmectumocts umeer ACIT ITAO «MMK»?

Kakoe o6opynoBanue npeaHa3HauYeHOo ISl 3aJIMBKU J)KUJKOTO YyTr'yHa B Ieub?
Kakwue 3a1aun pemaroTcs Ipyu BakyyMHUPOBaHUM CTanu?

Kakue npenmyinecTsa MMEET BapHaHT PACIOJOKEHUS OCHOBHBIX arperaroB

oL E



OCIIL] B 3naHuu OBIBIIETO MapTEHOBCKOTO 11exa?

6.

Kakne HCAOCTAaTKHW HMMECT BapHaHT PACIOJIOKCHHA OCHOBHBLIX arperatoB

OCIIL] B 3naHnH OBIBIIETO MapTEHOBCKOTO 11exa?

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

Kaxkoe o6opynoBaHue pacrosiokeHo Bo BcriomorareasHoM mposere ICIIL[?
I'ne pa3menien muxToBbii yuyactok DCIIL?

Kaxkwue 3aaun pemarorcs B nporuecce BoimiaBku ctanu B JJCIT?

Kakue marepuanbsl BXOAST B cocTaB MeTayutndyeckoi mmxtel JJCIT?

YTo OTHOCHUTCA K LIUTAKOOOpa3yIOIIM MaTepranam?

Kakue okucnurenu npumenstores B JICII1?

B kakoMm BHJIe TPUMEHSIOTCS PACKUCIUTEIH U JETUPYIOLINE MaTepHaIIbI?
KakoBbl MOTYT OBITH TOTEpH XKeme3a npu miaBku cranu B JJCIT?

[To kaKuM peakIHsIM MPOUCXOIUT OKHCIICHHUE jKere3a?

KakoBa crenenp okucieHus: KpeMHus 1o xoay riasku B JJCII?

W3 kakux meproJoB COCTOUT IUIaBKa ctaiu B coBpemennou J(CI1?

KprOBaﬂ paﬁoTa ABJIACTCA JIOTMYCCKHM 3aBCPIHICHHUCM JICKIIMOHHBIX 38.H$ITI/II7I, a
TaKXeC HpOBepKOﬁ TOTOBHOCTU CTYACHTOB K AWUIIJIOMHOMY ITPOCKTUPOBAHUIO. CTYIICHTaM Ha
BLI60p npeajaracTes Ciaeayromas TeMaTuka KypCOoBbIX pa60T:

1. OnpeneneHHe OCHOBHBIX IMApaMCTPOB BBIIIJIABKU CTAJIM MCTOAOM IICPCILIaBa,

2. OHpe,I[eJ'ICHI/IC OCHOBHBIX ITapaMCTPOB BLIIIJIABKU CTaJIM MCTOJOM IIOJHOI'O OKHUCJIC-

HUs yriiepoau cTol HINXTHI,

3. OmpenesneHre OCHOBHBIX MapaMeTPOB BBIILIABKU (HepPOCHIIULINS;

4. OmnpeneneHue OCHOBHBIX ITapaMeTPOB BBIILJIABKU (heppomaprasiia.



7 OueHO4YHbIE CPEICTBA ISl POBEeHUs POMEKYTOYHON aTTecTAllul
a) [lnanupyembie pe3y/ibTaThbl 00yUeHUS U OLlEHOYHbIE CPeACTBA ISl POBEACHUSA MIPOMEKYTOUHON aTTeCTAlUM:

CtpyKTypHBII
JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OueHouHble CpeAcTBa

KOMIICTCHIIN

OIIK-2 roTOBHOCTBIO KPUTUYECKH OCMBICIIMBATh HAKOIUICHHBIH OMBIT, U3MEHSThH IIPU HE0OXOUMOCTH IPODUIH CBOSH POGECCHOHATBHON JIeATEb-
HOCTH

3HaTh OCHOBHBIE TTOHATUS, KJIACCU(PUKALUIO U cTIOCOObl | IIpumepnsie meopemuueckue 60npocwl:
AJIEKTPOCTANICTIABHIILHOTO MTPOM3BOICTBA Ponb deppocriaBHOTO MpOM3BOACTBA B METAILTYPTHUH.
Knaccudukanus cioco60B mpon3BoAcTBaQEeppOCIIIaBOB.
[InxTOBBIE MaTEpHAJIbI, UCIOIb3YEMbIE B IIPOU3BOJICTBE (hePPOCILIABOB.
[Tpou3BOACTBO YIriepoucTOro eppoMapraHiia.
[Tpon3BOACTBO HU3KOYTIIEPOAUCTOTO (heppoMapraHIiia.
[Tpou3BOACTBO METAIIMYECKOTO MapraHiia.
[TpousBoacTBO heppoxpoma.

[Tpou3BOACTBO HU3KOYTIIEPOAUCTOTO (heppoxpoma.
[TpousBozacTBO eppoBaHaHS.

[TpounzBoacTBO heppocuIuIus.

[Tpon3BoACTBO (hePPOHHKEISL.

Ymetp COBEPIIEHCTBOBATH HABBIKM, IEPEHOCUTEL pe3yilb- | IIpumepnvie npakmuueckue 3a0anus npu cOauu IK3IAMeEHa:

TaThl B 00J1aCTh MaTepHalIbHO-NIpakTUUYeCKOM, TeX- |1. CocTaBUTh TEXHOJOTHMYECKYIO IOCIEN0BAaTENbHOCTh MPOU3BOACTBA

HUYECKOW JAESITEIbHOCTU YIJIEpOAUCTOro (eppomMaprasiia ¢ ykazaHMeM HCIOJIb3yeMOoro obopy-

JTIOBaHUS

OmnpenenuTts TUMBI GEeppOCIIABOB IO MPEICTABIECHHBIM 00pa3lam

3. OmmcaTh TEXHOJIOTHIO TPOU3BOJICTBA eppocIliaBa 1Mo MPeICTaBICH-
Hoii cxeMme. JlaTh pacimm@poBKy NO3HIKH.

no




CTpyKTypHBIii
DIIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHBIE CpesicTBA
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4. OnucaTh KOHCTPYKUMIO W IPHUHLHUI JEHCTBUSI TNPEACTAaBIECHHOTO
o0opynoBaHus




CTpyKTypHBIii

AJIIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIe CpeIcTBa
KOMIIETCHIIUH
Bnagerts CIIOCOOHOCTBIO aOCTPAKTHO MBICIUTh, aHAIM3UPO- | 3a/laHuUs Ha pEIICHHE 331ad U3 POo(hecCHOHAIBHON 00IacTH

BaTh, CHHTE3MPOBATH MOJTYIaeMYI0 HH()OPMAIIHIO

1.

2.

3.

OnpenenuTh pa3inius B TEXHOJIOTHIX MPOU3BOJICTBA YIIIEPOIAUCTOTO,
HU3KOYTJIEPOAUCTOTO U METAIIMYECKOro (eppoMapraHia

Onwucath pa3auyuus B TEXHOJIOTUSX TPOU3BOICTBA OOBIYHOTO U HU3KO-
yriepoaucToro heppoxpoma

[To mpencTaBIeHHOMY XUMHUYECKOTO aHAINU3Y GeppocIliaBa onpee-
JUTH ero TUI. JlaTh pa3BepHyTOE OOBSICHCHHE.

IIK-10 cnocoOHOCTRIO OCYIICCTBJISITH U KOPPECKTUPOBATH TCXHOJIOTHYCCKUC ITPOLCCChI B MCTAJUTYPIUHU U MaTepHanoo6pa60TKe

3HaTh

OCHOBBI U Pa3JIMYHbIC MCTObI ITPOU3BOJACTBA (bep—
POCIINIaBOB, 4 TAKKC TCXHUYCCKHUEC U TCXHOJIOINYC-
CKHEC CpCACTBaA pcajinu3aluu IIpoucccoB

Ilpumepnvie meopemuueckue 6onpocwi:
[Ipon3BoaCTBO HUKES.

IIpon3BoACTBO KOMIIO3UTHBIX (PEPPOCIIIIABOB.
IHomyyenue peppocIuiaBoB METOIOM CUHTE3A.
[Ipon3BoACTBO a30TUPOBAHHBIX (PEPPOCIIIIABOB.
[Ipou3BoacTBO GOPHPOBAHHBIX (HEPPOCIIIABOB.
IIpousBoacTBo heppoBoibPpama.
[TpouzBoacTBO heppoTUTaHa.

ITpou3zBoacTBO (heppocIIaBOB HA OCHOBE PEAKO3EMETbHBIX HJIEMEHTOB.
KoncTpykuus ¢eppocmiiaBHbIX Medei.
Knaccudukanus ¢peppocriaBHbIX MeYei.
CamMocnekarouecst 3JeKTPOIbl.

YMmeTn

BBISABJIATH (1)I/I3I/I‘l€CKy'IO CYIITHOCTDH SIBIICHUH U
MMpOoNneCCOB B arperarax pasjiniyHbIX TUIIOB U BbI-
MOJIHATH NPUMCEHUTCIIBHO K HUM IIPOCTHIC TCXHU-
YCCKHE PACUCThBI

Ilpumepnvle npakmuyeckue 3a0anua npu coavu IK3AmMena.
1. Omnucanue NpUHIUT MPOU3BOJICTBA MO TMPEJICTABICHHON CXeMe.




CTpyKTypHBIii
DIIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHBIE CpesicTBA

+24770

722

P22 2777777,

2. Ilo npeacraBieHHBIM 00pa3naM (eppoCIuIaBOB ONPEAESTUTh UX THUI.

3. Onpenenutsb copepkanne Fe;O3 B ICXOTHOM CBIPhE, €CITH U3BECTHO, YTO
conepxanue FeO B Hem 12%, a oOriee copeprkanue xeneza 58%

4. OnpenenuTh pacxo]l MapraHIeBOM pyJIbl HA BBHITUIABKY (eppomMaprania
B JIOMEHHOM MeYM NpU YCIOBHM COZEp KaHUs MapraHua B pyae 25%, 3aku-
cu mapradua — 15%, aByoyokucu mapranna 55%., Conepxkanue xenesa B
pyne — 18%, 3akucu xene3a — 5%.

5. OnucaTh KOHCTPYKIMIO U MPUHIMIT ASHCTBUS MPEACTABICHHOIO 000py-
JIOBaHUS




CTpyKTypHBIii

DIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHBIE CpesicTBA
KOMIIETCHIIMH
Bnaners WHCTPYMEHTApPHEM pelleHus (GU3NYECKUX 3a/1a4 B | 3a/1aHus Ha pelIeHUe 33124 U3 TPOoPeCCHOHALHON 00JIaCTH

00J1aCTH YepHOW METAJUTypruy, METOIaMH aHAINU3a
(bu3NYECKUX SIBICHUN B TEXHUYECKUX YCTPOUCT-
BaxX U CUCTEMaX.

1. OnpenenuTh TEXHOJIOTUIO MPOU3BOJICTBA IO MPEICTABICHHON CXEME.
ITposecTu ananu3 NpeaCTaBIEHHOrO IPOM3BOACTBA

2. IIpoBecTH CpaBHUTEIBHBIN aHAJIN3 IMPOU3BOJICTBA YEPHBIX METAIIJIOB.
[IpencraBuTh cxeMbl IPOU3BOJICTBA. YKa3aTh OCHOBHBIE (PU3HUECKHUE SBIIE-
HUSL, IPOTEKAOIINE B 3TUX MPOLECCAX.

3. OnucaTh KOHCTPYKIMIO U IPUHIMI ASHCTBUS NMPEICTaBIEHHOIO 000pYy-




OneHouHBIE CpesicTBA

JOBaHUA

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

CrpyKTypHBII

QJICMCHT
KOMIICTCHII




0) Ilopsnok npoBeaeHUsI MPOMEKYTOUHON aTTeCTALMH, I0KA3aTeJIM 1 KPUTEPUHU OLleHHBa-
HHUSA

[TpomesxyTouHas arTecTanys Mo AUCUUIUINHE «DIEKTPOMETAIUTYPTI sl CTAJId U CIIAaBOBY
BKJIIOUAET TEOPETUYECKUE BOIPOCHI, MO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHMS 00Y4arOIIUMHU-
Csl 3HAHWM, W MPAKTHYECKHE 3aJaHusl, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHMU U
BJIQJICHUM, IPOBOAUTCSA B (hOpMe IK3aMEHa.

DK3aMeH M0 JaHHOW NUCIMILIMHE IPOBOJUTCSA B YCTHOM (OpMe MO IK3aMEHAIMOHHBIM
ousietam, KaX/bli U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUYECKUX BOIPOCA U OJHO MPAKTHYECKOE 3a-
JTaHHE.

Iloka3aTenu U KPUTEPUH OLIEHUBAHHUS IK3aMeHa:

— Ha OLEHKY «OTJIHYHO» (5 0asioB) — 00y4aOLINiicS IEMOHCTPUPYET BHICOKHI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI1, BCECTOPOHHEE, CUCTEMAaTUYeCKOe U II1y0oKoe 3HaHue y4eo-
HOT'O MaTepualia, CBOOOHO BBIMOJIHSACT MPAKTUUECKUE 33JaHUs, CBOOOTHO OMEPHPYET 3HAHUS-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX MMOBBIIIEHHON CI0KHOCTH.

— Ha OLICHKY «Xxopomo» (4 6amna) — oOyJaroumics I1eMOHCTPUPYET CPEIHUN YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETCHIIUNA: OCHOBHBIC 3HAHUS, YMEHUSI OCBOCHBI, HO JIOMYCKAIOTCS He-
3HAYUTEIbHBIC ONIMOKH, HETOUHOCTH, 3aTPyJHEHUS MPH aHATUTUYECKUX OIEpaIusaX, nepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OLIEHKY «yJA0BJIETBOPUTEJIBHO» (3 Oamia) — oOyyaromuics 1eMOHCTPUPYET MOPO-
TOBBIH YpOBEHb CPOPMHUPOBAHHOCTU KOMIIETEHLIUN: B X0/I€¢ KOHTPOJIBHBIX MEPOMPHUATHI JOITyC-
KalOTCSl OIIMOKH, TPOSIBIISICTCSI OTCYTCTBHE OTHCIBHBIX 3HAHWH, YMEHHIA, HaBBIKOB, 00ydJaro-
IIUICS UCTIBITHIBAET 3HAUMTEIIbHBIC 3aTPYAHEHHs MPU ONEPUPOBAHUM 3HAHUSMHU M YMEHHUSIMHU
IIPU UX IIEPEHOCE HA HOBBIE CUTYAIIUH.

— Ha OIICHKY «HeY/0BJIETBOPUTEIbHO)» (2 6amia) — oOydarouuiicss IEMOHCTPUPYET 3Ha-
Hus He 6oree 20% TeopeTHuecKoro Marepuana, JI0MyCKaeT CYIIeCTBEHHbIC OMIMOKH, HE MOXKET
MOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs MPOCTHIX 3a]1ay.

— Ha OILICHKY «HeYy/0BJIeTBOPUTEJabHO» (1 0amit) — oOydaromuiicss He MOXKET MMOoKa3aTh
3HAaHUS Ha YpPOBHE BOCIPOM3BEAEHUS M 00BACHEHHs MH(POpPMAlUU, HE MOXKET MOKa3aTh MHTE-
JIEKTYaJIbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

KypcoBasi pa6oTa BbInosiHseTCs 0] PYKOBOJCTBOM IpEIoiaBaTessi, B Ipoliecce ee Ha-
nucaHus oOydaroluiicsi pa3BUBAaeT HABBIKM K HaydyHOH paloTe, 3aKperuisis U OJHOBPEMEHHO
pacumpsisi 3HaHMs, TOJIY4YE€HHbIE NMPU M3YYEHUU TUCHMIUIMHBI «JIEKTPOMETAJUTYPrusl CTaIU U
cru1aBoBy. [Ipu BBIMOTHEHUH KYpCOBOI pabOThl 00yJaromMiics 0JKEH MOKa3aTh CBOE YMEHUE
UCIOJIb30BaTh HOPMATHBHbBIE MaTepHallbl U JPyrue JUTepaTypHble HCTOUHUKH, CUCTEMAaTU3UPO-
BaTh U aHAJIM3UPOBATh (PAKTHUECKUN MaTepHall, CAMOCTOATEIbLHO TBOPUECKU €TI0 OCMBICINBATb.

B npouecce Hanucanust KypcoBoil paboThl 00yJaromuiics: JOIKEH pa3odparbes B Teope-
TUYECKUX BOIPOCaX M30paHHOUM TEMbI, CAMOCTOSATEIBHO MMPOAHATU3UPOBATH MPAKTUUYECKUM Ma-
Tepual, pazodpaTb U 000CHOBATH MPAKTUUECKUE MPEATIOKECHHUS.

Iloka3aTenu U KpUTEPUH OLIECHMBAHUS KYPCOBOIl padoThI:

— Ha OLEHKY «OTJMYHO» (5 6ayioB) — paboTa BBINOJIHEHA B COOTBETCTBUU C 33/1aHUEM,
oOyJaronuiicsi OKa3bIBaeT BHICOKUI YPOBEHb 3HAHUM HE TOJBKO Ha YPOBHE BOCIPOU3BEICHUS U
00BsicCHeHUs! HH(OpPMAIIMY, HO U UHTEJUIEKTyaJbHbIe HAaBBIKM PELIeHUs MpoOseM U 3a/1a4, Haxo-
KIIEHWSI YHUKQJTBHBIX OTBETOB K MPOOJIeMaM, OIICHKH U BBIHECCHUSI KPUTUIECKUX CY)KICHHI;

— Ha OILIEHKY «xopomo» (4 6amia) — paboTa BBHIIIOJHEHAa B COOTBETCTBUU C 3a/laHUEM,
oOyJaronuiicss TOKa3bIBaeT 3HAHUS HE TOJBKO HAa YPOBHE BOCIPOU3BEACHUS U OOBSICHEHHS WH-
(dopmanuu, HO ¥ MHTEJICKTYyalbHble HABBIKU peIleHHs Ipo0eM U 3a1a4, HaXOXKICHUsI OTBETOB
K mpobJieMam;

— Ha OLICHKY «Y/0BJIETBOPHUTEIbHO» (3 Gaya) — paboTa BBINOIHEHA B COOTBETCTBUU C
3aJjaHueM, 00yJaroIIuiics MOKa3bIBAaeT 3HAHUS HAa YPOBHE BOCIPOU3BENEHUS U OOBSICHEHUS WH-
dbopmanuu, MHTEIICKTYalIbHbIE HABBIKM PELICHUS MPOCTHIX 3a/1a4;

— Ha OLIEHKY «Hey10BJIeTBOPUTEIbHO» (2 6alia) — 3aaHne MpernojaBaTelis BHIITOTHEHO
YaCTHUYHO, B MPOIECCE 3aUIUTHI paboThl 00YYArOMIUIACS JTOMYCKAET CYIIECTBEHHbIE ONIMOKU, HE



MOJKET MOKa3aTh UHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS TOCTaBICHHOM 3a/1a4u.

— Ha OLICHKY «Hey/AOBJIeTBOPUTeabHO» (1 0amn) — 3agaHue npenoaaBaress BHITOIHEHO
YaCTUYHO, OOYJAIOIIUNCS HE MOKET BOCIIPOU3BECTH B OOBSICHUTH COJICPKAHUE, HE MOXKET MOKa-
3aTh MHTEJJICKTYaJIbHbIC HABBIKU PELICHUS MOCTaBICHHOM 3a1a4u.

8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecneuyeHue TUCIIHIIIMHBI
a) OcHoBHas1 JIUTEpaTypa:

1. Pacyer mapameTpoB IUIaBKU CTAJIM B COBPEMEHHOMN JyroBOM MevH : yuyebHoe mocoodue /
B. A. burees, M. B. IloranoBa, A. B. IlanteneeB u ap. ; MI'TY. - Marautoropck : MI'TVY,
2015. - 1 onekrpon. onr. guck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1555.pdf&show=dcatalogues/1/1124
790/1555.pdf&view=true.

0) lomoiHUTE IbHAS JINTEPaTypa:

1. Dnexrpomeramnyprus ctanun u ¢eppocruiaBoB. Paznmen: Pacdersl mo TexXHOJIOTHH
AEKTpOIUIaBKy : yuebHoe mocobue / B.A. I'puropsn, A.f. Cromaxun, O.1. Ocrposckuii, ['.U.
KotensHukoB ; mox penakuueit B.A. I'puropsina. — 2-e u3a., gon. — Mocksa : MUCHUC, 2001.
— 38 c¢.— Tekcr : snektpoHHbIH / JlaHb : 3JIeKTpOHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/116967

2. CumownsH, JL.M. TexHOIOTHYECKUE U IKOJIOTUYECKUE ACTIEKThI ANEKTPOMETAILTYPIHUU.
Onenka ucrnosb3oBanrueM DBM BbIOPOCOB TEXHOJOTMYECKUX ra30B B aTMOC(EPY IIPU BBIILIIABKE
ctanu. JlaboparopHslii mpakTukyMm : yaebHoe nmocobue / JLM. CumonsH, A.E. Cemun, A.H. Ilo-
tanouknH. — Mocksa : MUCHUC, 2006. — 94 ¢. — Tekcr : ayiekTpoHHbIH // JIaHb : 31eKTpOoH-
Ho-OuOmmoteunas cucrema. — URL.: https://e.lanbook.com/book/1876

3. be3bopozos, 0. H. MapkupoBka craseii u criaBoB: YaebHoe nmocooue / bezdopoaos
10.H., N'anmnaxmeros P.H., Yankun N.A. - Kpachosip.:CDY, 2016. - 130 c.: ISBN 978-5-7638-
3406-2. - Tekcr: anektpoHHbIi. - URL: https://new.znanium.com/catalog/product/967378

B) MeToanueckue yKazaHus:

1. bureeB B.A., IlanteneeB A.B. [loranosa M.B. Pacuer BbimuiaBku epponukens: Me-
TOJI.yKa3aHUs IO BBINOJIHEHUIO KypcoBOM paOoThl cTyaeHTamu crell. 22.03.02 no nucuuruivHe
«QnexTpomeranyprus craiu u (deppociuiaBoB». Marnutoropck: ®I'BOY BIIO «MI'TVY»,
2016. 26¢.

2. burees B.A., IlanteneeB A.B. Pacuer BbltuiaBku eppocunuiys: Meron.ykazanus 1o
BBIMIOJTHEHUIO KypcOoBOM paboThl cryaeHTamu crel. 22.03.02 no aucuuruinHe «JeKTpoMeTa-
Jqyprus ctanu u geppocmiaBob». Marauroropck: ®I'bOY BIIO «MI'TVY», 2016. 32c.

3. bureeB B.A., [lantenees A.B. Pacuert BrimaBku peppomapranna: Meroa.ykazanus 1o
BBITIOJTHEHUIO KYpCOBOM paboThl cryaeHtamu crell. 22.03.02 mo aucuuruinae «JIeKTpoMeTa-
nyprust ctanu u peppocruiaoy. Marautoropck: ®I'bOY BIIO «MI'TY», 2016. 18c.

r) IlporpammHuoe odecnneuenne u MHTEepHeT-pecypcenl:

Haunmenoanue [10 Neo norosopa CpoK AeiCTBUS TUIEH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 o1 17.09.2007 0eccpoyHo

CBOOOJIHO PAaCIpPOCTPaHIEMOe

FAR Manager o

0eccpovYHO

7Zip CBOOOJTHO pacrpocTpaHseMoe | OecCCpoOYHO



https://magtu.informsystema.ru/uploader/fileUpload?name=1555.pdf&show=dcatalogues/1/1124790/1555.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1555.pdf&show=dcatalogues/1/1124790/1555.pdf&view=true
https://e.lanbook.com/book/116967
https://e.lanbook.com/book/1876
https://new.znanium.com/catalog/product/967378

HNHuTepHeT-pecypcesl

— HammonaneHas wHGOpMalMOHHO-aHATUTHYECKasT cucTeMa — POCCHICKUN WHIEKC HAy4YHOTO

mutupoBanus (PMHLY). — URL: https://elibrary.ru/project risc.asp.
— ITouckoBas cucrema Akaaemust Google (Google Scholar) — URL.: https://scholar.google.ru/.

— Nndopmanmonnas cucrema — Equnoe okHO noctyna K nuHGOpMaoHHsM cuctemam — URL:

http:window.edu.ru/.

— OenepalibHOE TOCYAPCTBEHHOE OIOPKETHOE YupexacHue «DenepalibHbIi WHCTHTYT TIPO-

MBIIIICHHON COOCTBEHHOCTHY. — Peskum mocrtyma: https://www1.fips.ru/

9 MaTepI/IaJILHO-TeXHI/I‘IGCKOC odecmeyeHue AUCHHUIIIIMHBI (MO}Iy.]'Iﬂ)
MaTepHaano-TeXHqucxoe obOecrieueHue JUCLHMITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHUE ayJUTOPUU

OcHnaruenue ayJuTopun

VYyeOHas ayquTopus ais
MPOBEJICHUS 3aHATUM JICK-
LIMOHHOT'O THIa

TexHuueckue cpencTBa 00ydeHus, CayKalue 1Jis IpecTaB-
neHus yueOHoi nHpopManuu OOJBIION ayIUTOPHH: MYJIbTH-
MeIUHHBIE CPEICTBA XPAHEHUS, IIEpead U MPEICTABICHHS
yueOHoit napopmanuu. Crnenuanu3upoBaHHas Medeb

YyeOHast ayuTopus Ams
MIPOBEICHUS J1a0OPATOPHBIX
3aHSITHH.

JlabopaTopus Moaenupo-
BaHUs CTAJICTIIABIIIBHBIX
MIPOIIECCOB

Crienmanu3upoBaHHas MeOeb

dusnueckue MOJIeIH KUCIOPOAHOT0 KOHBEpTEPa, BAaKyyMaTo-
pa, CTaJIbKOBIIIA.

TemIuIeThl CIUTKOB CTAJIH C Pa3IMYHOM CTENEHbIO pacKuc-
JIEHHOCTH, OTJIUTHIX B U3JIOKHUILY

TemruieTsl cas100BUX U COPTOBBIX HEMPEPHIBHOIUTHIX 3ar0TO-
BOK

VYyeOHast aynutopus s
BBITOJIHEHUS KYpPCOBBIX
MPOEKTOB (paboT)

Komnerorepnas texnuka ¢ nakerom MS Office, ¢ noakimtoue-
HUEeM K ceTH «VHTepHeT» U C JJOCTYIIOM B 3JIEKTPOHHYIO UH-
(dhopmMarmoHHO-00pa30BaTENbHYIO Cpey YHUBEPCUTETA.
Crenmanu3upoBaHHas MeOesb

YyeOHast ayuTopus Ams
TPYIIOBBIX U UHIAUBUIY-
AJbHBIX KOHCYJIbTALIUM, Te-
KYILIErO KOHTPOJIS U MPOo-
MEKYTOYHOM aTTEeCTALINU

KommnbrorepHas TexHuka ¢ nakerom MS Office, ¢ moakiroue-
HUEM K ceTH «MHTepHeT» U ¢ JOCTYIIOM B 3JIEKTPOHHYIO HH-
(dhopmMarmoHHO-00pa30BaTENbHYIO Cpey YHUBEPCUTETA.
CrneunanusupoBaHHasi MeOeb

ITomemenue a1 caMo-
CTOATEIBHON paboThI

Kommbrotepras Texuuka ¢ nakerom MS Office, ¢ moakioue-
HHEeM K ceTH «VIHTepHeT» U ¢ TOCTYIIOM B JIEKTPOHHYIO UH-
(opManmoHHO-00pa30BaTENBHYIO CPEY YHUBEPCUTETA.
Crnenuanu3upoBaHHas MeOelb

[Tomerienue 1yist XpaHeHUs
1 Ipo(UIaKTHIECKOTO 00-
CIIy>KMBaHHsI y4eOHOTO

o0opyoBaHUs

Crneunanu3upoBaHHas MeOelb.
HNHcTpyMeHT 1Sl TpOQUIaKTUKH JTAOOPaTOPHBIX YCTAHOBOK



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://education.polpred.com/
https://www1.fips.ru/

